Generation of cell surface-bound plasmin by cell-associated urokinase-type or secreted tissue-type plasminogen activator: a key event in melanoma cell invasiveness in vitro.
Recently, we have shown that plasminogen activators (PAs) of both types, urokinase-type (uPA) as well as tissue-type (tPA), are involved in the in vitro invasiveness of human melanoma cells. The present study is focused on the generation and importance of cell surface-bound plasmin in this process. The human melanoma cell lines MelJuso and MeWo expressed plasminogen binding sites on the cell surface. Plasminogen binding was saturable and not species-specific, since human and bovine plasminogen bound to the cells with comparable efficiency. The activation of the proenzyme plasminogen bound on MelJuso cells, which expressed surface-associated uPA activity, occurred almost synchronously with binding to the cell surface. Removal of cell-associated uPA considerably reduced plasmin generation on these cells. In contrast, plasminogen activation on MeWo cells, which secreted tPA into the culture supernatant and which were devoid of surface-associated PA activity, was by far less effective. The efficiency of the activation process could be increased by addition of exogenous tPA. With both cell lines, plasmin generation on the cell surface was suppressed by inhibitory monoclonal antibodies specific for the respective PA type. Selective inhibition of cell surface-associated plasmin by preincubating the cells with an inhibitory monoclonal antibody or with aprotinin, as well as removal of plasmin from the cell surface, led to a significant decrease in cellular invasiveness of both cell lines into various biological substrates such as fibrin gel, the basement membrane extract Matrigel, or intact extracellular matrix. Both cell lines were able to penetrate an intact cell layer of the human keratinocyte line HaCaT, a process, which also proved to be dependent on cell-associated plasmin. In conclusion, these data provide evidence that plasminogen activation associated with the surface of human melanoma cells is catalyzed much more efficiently by cell-associated uPA (MelJuso) than by secreted tPA (MeWo). Cell-associated plasmin, which is protected from inactivation by serum inhibitors, represents the essential component of the proteolytic cascade of plasminogen activation during in vitro invasiveness of human melanoma cells.